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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To provide an image pickup device which 
can eliminate the influence of the light diffraction 
caused by an aperture and can produce the images of 
high contrasts despite the miniaturization of lenses, 
apertures and a solid state electronic image pickup 
element. 

CONSTITUTION: An image pickup device consists of 
a luminance signal extracting circuit 1 5 which extracts 
the components of luminance signals out of the video 
signals outputted from a solid state electronic image 
pickup element 13, the horizontal and vertical contour 
emphasizing circuits 17 and 18 which apply the 
contour emphasis to the luminance signals outputted 
from the circuit 15, and a variable gain amplifier 
circuit 20 which amplifies the output signals of both 
circuits 17 and 18. Furthermore a gain control means 
30 is added to control the gain of the circuit 20 to 
increase it as the opening value of an aperture 12 
increases and to secure the approximately equal 
response of the element 13 against the quantity of light passing through the aperture 12 
regardless of the opening value of the aperture 12. Then a synthesizing circuit 21 
synthesizes together the luminance signals outputted from the circuit 1 5 and the signals 
outputted from the circuit 20. In such a constitution, the influence of the light diffraction 
caused by the aperture 12 is excluded amplification of the contour empasizing signals carried 
out in response to the opening value of the aperture 1 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the image pck-up equipment equipped with the image pck-up optical system 
containing drawing and the solid-state electronic image pck-up element which changes and 
outputs the light figure which carries out incidence through opening of drawing to a video 
signal The adjustable gain amplifying circuit which amplifies the output signal of a profile 
highlight circuit and the above-mentioned profile highlight circuit which performs profile 
highlight processing to the luminance signal outputted from the luminance-signal extraction 
circuit which extracts a luminance-signal component from the video signal outputted from the 
above-mentioned solid-state electronic image pck-up element, and the above-mentioned 
luminance-signal extraction circuit, Gain in the above-mentioned adjustable gain amplifying 
circuit is made so large that the opening value of drawing becomes large according to the 
opening value of the above-mentioned drawing. So that the response of the solid-state 
electronic image pck-up element to the quantity of light which passes opening of drawing may 
become almost the same irrespective of the opening value of the above-mentioned drawing 
Image pck-up equipment equipped with the synthetic circuit which compounds the signal 
outputted from a gain control means to control, and the luminance signal and the above- 
mentioned adjustable gain amplifying circuit outputted from the above-mentioned luminance- 
signal extraction circuit. 

[Claim 2] Image pck-up equipment according to claim 1 whose above-mentioned gain control 
means controls the gain of the above-mentioned adjustable gain amplifying circuit to be kept 
almost constant [ the above-mentioned response ] in the domain before and behind 200 TV 
book from a resolution 1 TV book. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



Technique 

Background of the Invention] In recent years, the so-called CCD camera using CCD sensor as 
a solid-state electronic image pck-up element has spread. And in connection with the 
inclination of a miniaturization of this CCD camera, the miniaturization of the lens to build in, 
drawing, CCD sensor, etc. has been demanded. 

[0003] However, in connection with a miniaturization of these lenses, drawing, and CCD 
sensor, the influence of diffraction of the light in drawing opening of a lens becomes large, and 
the problem that resolution will fall has arisen. 

[0004] Table 1 is the drawing opening value (f number) and spatial frequency 'characteristics 
(modulation transfer function) (;MTF=Modulation Transfer Function called following MTF) in a 
1/4 inch CCD sensor (3.6mm of effective screen sizes x 2.7mm). The relation is shown. 
[0005] 
[Table 1] 
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[0006] Moreover, drawin g 7 expresses Table 1 with a graph. In addition, the resolution at the 
time of a design of 1/4 inch CCD of Table 1 and the drawin g 7 is 1000TV book (=185.3 book / 
mm). 

[0007] The influence of diffraction of light becomes large and it becomes rapid falling it of 
resolution so that the opening value (f number) of drawing becomes large as this table 1 and 
the drawin g 7 show. For example, response H of CCD to the quantity of light to which 
resolution passes opening of drawing in drawing of FN0.32 in the position of about 330 TV 
book (S) It is set to about 0. 
[0008] 

[Summary of the Invention] Even if this invention miniaturizes a lens, drawing, and a solid- 
state electronic image pck-up element, it aims at offering the image pck-up equipment which 
can take a photograph of a clear picture image. 

[0009] In the image pck-up equipment equipped with the image pck-up optical system 
containing the solid-state electronic image pck-up element which changes and outputs the 
light figure which carries out incidence through opening of drawing and drawing to a video 
signal in order that the image pck-up equipment by this invention may attain the above- 
mentioned purpose The adjustable gain amplifying circuit which amplifies the output signal of a 
profile highlight circuit and the above-mentioned profile highlight circuit which performs profile 
highlight processing to the luminance signal outputted from the luminance-signal extraction 
circuit which extracts a luminance-signal component from the video signal outputted from the 
above-mentioned solid-state electronic image pck-up element, and the above-mentioned 
luminance-signal extraction circuit, Gain in the above-mentioned adjustable gain amplifying 
circuit is made so large that the opening value of drawing becomes large according to the 
opening value of the above-mentioned drawing. So that the response of the solid-state 
electronic image pck-up element to the quantity of light which passes opening of drawing may 
become almost the same irrespective of the opening value of the above-mentioned drawing It 
has the synthetic circuit which compounds the signal outputted from a gain control means to 
control, and the luminance signal and the above-mentioned adjustable gain amplifying circuit 
outputted from the above-mentioned luminance-signal extraction circuit. 
[0010] The above-mentioned image pck-up equipment is controlled so that the response of 
the solid-state electronic image pck-up element to the quantity of light to which the gain of 
an adjustable gain amplifying circuit becomes so large that the opening value of drawing 
becomes large by the gain control means, and passes opening of drawing is kept almost 
constant irrespective of an opening value. And it is extracted from a video signal by the 
luminance-signal extraction circuit, and the luminance signal by which profile highlight 
processing was carried out in the profile highlight circuit is amplified by the adjustable gain 
amplifying circuit by which a gain control is carried out as mentioned above. 
[001 1] Therefore, a compensation of a level fall of the video signal corresponding to the 
opening value of drawing is attained by enlarging gain for amplifying the luminance signal by 
which the profile highlight was carried out as the opening value of drawing at that time 
becomes large by diffraction of the light in drawing, even when the level of the video signal 
from a solid-state electronic image pck-up element falls. 

[0012] In the desirable embodiment of this invention, the gain of the above-mentioned 
adjustable gain amplifying circuit is controlled so that the above-mentioned gain control 
means is kept almost constant [ the above-mentioned response ] in the domain before and 
behind 200 TV book from a resolution 1TV book. 

[0013] This is because it is the most effective, if human being performs the level fall 
compensation which used the above luminance signals by which the profile highlight was 
carried out in the domain of the resolution 200 TV book order which senses a sharp feeling 
visual most. 

[0014] As mentioned above, even when the level of the video signal which solid-state 
electronic image pck-up elements, such as CCD, are miniaturized, it extracts, and the 
influence of diffraction of the light in opening increases, and is outputted from a solid-state 
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electronic image pck-up element falls according to the image pck-up equipment by this 
invention, photography of a clear picture image is attained by performing the profile highlight 
corresponding to the opening value of drawing. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, this invention is explained still in detail based on the example shown in a 
drawing. 

[0016] Drawin g 1 is a block diagram showing the example of the image pck-up equipment by 
this invention. 

[0017] In drawin g 1 , the image pck-up optical system 10 consists of an image pck-up lens 1 1, 
drawing 12, and a CCD sensor (solid-state electronic image pck-up element) 13, and the 
video signal outputted from this CCD sensor 13 is inputted into the color separation circuit 
(luminance-signal extraction circuit) 15 through the front-end amplifying circuit 14. The color 
separation circuit 15 divides a video signal into a luminance signal (Y signal) and a 
chromaticity signal (C signal). The luminance signal outputted from the color separation circuit 
15 is inputted into the gamma correction circuit for luminance signals 16, the horizontal profile 
highlight circuit (profile highlight circuit) 17, and the perpendicular direction profile highlight 
circuit (profile highlight circuit) 18. 

[0018] The signal acquired by carrying out a perpendicular direction profile highlight in the 
signal and the perpendicular direction profile highlight circuit 18 which are obtained by 
carrying out a horizontal profile highlight in the horizontal profile highlight circuit 17 is added 
mutually, and is compounded in the 1st synthesis circuit 19. This composite signal is amplified 
by the adjustable gain amplifying circuit (henceforth an AGC circuit) 20, and is given to the . 
2nd synthesis circuit 21. - 

[0019] In the 2nd synthesis circuit 21, in the composite signal and the gamma correction 
circuit 16 from AGC circuit 20, the luminance signal by which gamma correction was carried 
out is added mutually, and is compounded. 

[0020] Moreover, after the chromaticity signal (C signal) outputted from the color separation 
circuit 15 is given to the gamma correction circuit for chromaticity signals 22 and gamma 
correction is carried out, it is changed into color-difference-signal R-Y and B-Y by the matrix 
circuit 23, and is inputted into a modulation circuit 24. 

[0021] the [ the synchronizing signal which color-difference-signal R-Y and B-Y are given to 
the 3rd synthesis circuit 22 after becoming irregular with a modulation circuit 24, and is given 
from a synchronizing signal occurrence circuit (not shown) in this 3rd synthesis circuit 25, and 
] — it is added with the composite signal given from 2 synthesis circuit 21 NTSC encoder 
consists of a modulation circuit 24, a 3rd synthesis circuit 25, and a synchronizing signal 
occurrence circuit. And the video signal of an NTSC color TV system is outputted from this 
3rd synthesis circuit 25. 

[0022] CPU = 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

(Gain control means) 30 determines the opening value (f number) of drawing based on the 
photometry value of the photometry element 33, and outputs a command signal to the iris and 
the control circuit 31 which controls the drawing 12 of the image pck-up optical system 10. 
An iris and the control circuit 31 answer this command signal, is extracted, extracts that the 
opening value of 12 turns into the value set up by CPU30, and controls 12. CPU30 performs a 
gain control of AGC circuit 20 so that the gain of AGC circuit 20 corresponding to the set-up 
opening value may be again searched from LUT (lookup table)32 and it may become the gain. 
[0023] The gain of AGC circuit 20 memorized by LUT32 is set up as follows. 
[0024] drawin g 2 — resolution 200 — TV book — setting — MTF response H (S) The relation 
of a pair drawing opening value (f number) is surveyed and plotted. It is drawin g 3 which 
plotted the inverse number of the function for which it is asked from this drawin g 2 . The 
quadrature axis of this drawin g 3 shows the opening value of drawing, and the axis of ordinate 
shows the gain of AGC circuit 20. The gain corresponding to the drawing opening value for 
which LUT32 is asked from a function as shown in drawin g 3 is memorized, respectively. 
[0025] Here, as mentioned above, gain was set to criteria for the resolution 200 TV book 
because it was that human being senses a sharp feeling visual most before and after a 
resolution 200 TV book. 

[0026] In AGC circuit 20, the compounded profile highlight signal which is given from the 1st 
synthesis circuit 19 according to the gain set up by CPU30 is amplified. That is, level becomes 
large so that a drawing opening value is large, while it becomes the signal of a size which 
profile highlight signal beta outputted from AGC circuit 20 increases as are shown in drawing 
5 and resolution increases, and takes maximum near a resolution 200 TV book, and decreases 
after that. 

[0027] Therefore, if profile highlight signal beta from AGC circuit 20 with the property shown 
in luminance-signal alpha with the property shown in the drawin g 4 outputted from the gamma 
correction circuit for luminance signals 1 6 and the drawin g 5 is added in the 2nd synthesis 
circuit 21, MTF property that the response of CCD to the quantity of light which extracts a 
resolution 200 TV book and passes opening of drawing irrespective of an opening value as 
shown in drawin g 6 is almost fixed can be acquired. 

[0028] As mentioned above, the influence of light [ opening / of drawing ] of diffraction also at 
the time of using a small solid-state electronic image pck-up element can be removed by 
amplifying a profile highlight signal corresponding to a drawing opening value. 
[0029] There is no need that a resolution 200 TV book performs strictly the control of the 
gain of a signal by which the profile highlight was carried out, and it should just be before and 
after a resolution 200 TV book. If it furthermore says, human being should just carry out to 
near [ which senses sharpness visual most ] sharpness. 

[0030] Moreover, this invention cannot be overemphasized by that it is applicable also about 
the CCD camera which sets up the opening value of drawing manually although the CCD . 
camera of the automatic exposure which extracts the above-mentioned example and by which 
the opening value of 12 is automatically controlled by CPU30, and an iris and a control circuit 
31 was explained. In the case of the CCD camera which sets up the opening value of drawing 
manually, CPU30 detects the opening value of set-up drawing, and an amplification control of 
the profile highlight signal same with having mentioned above based on this is carried out to it. 
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